Synergistic increase in c-fos expression by simultaneous activation of the ras/raf/map kinase- and protein kinase A signaling pathways is mediated by the c-fos AP-1 and SRE sites.
Expression of the c-fos proto-oncogene is induced by numerous stimuli some of which are transmitted through the Ras/Raf/MAP kinase or the cAMP-dependent protein kinase (PKA) pathways. The effect of cell-specific interactions between these pathways on c-fos expression was investigated by exposing quiescent NIH3T3 cells to serum, forskolin, or a combination. Co-stimulation with serum and forskolin resulted in a more than additive increase in c-fos transcription. Synergistic increase in c-fos promoter activity was also observed in transient transfection studies after co-stimulation with serum plus forskolin or co-transfection with c-Raf and PKA expression plasmids. Analysis of the cAMP signaling pathway revealed that the synergy was neither due to an increase in PKA activity nor to Ser-133 phosphorylation/activation of CREB. The activation status of the MAP kinases ERK1 and ERK2 in co-treated cells was comparable to that in serum-treated cells. Co-stimulation with forskolin did not alter the phosphorylation state of Elk-1 compared to serum-induced phosphorylation of Elk-1. Deletion of c-fos promoter elements previously shown to be important for regulation of c-fos expression in response to mitogens indicates a role for SRE and FAP-1 elements.